Reactive oxygen species in the progression of CCl4-induced liver injury.
Pretreatment of rats with large doses of vitamin A (retinol) dramatically increased the hepatotoxicity of carbon tetrachloride (CCl4). Experiments were performed to elucidate the mechanism of this potentiation. Hypervitaminosis A was produced by oral administration of retinol, 250,000 IU/kg for seven days. CCl4 was then administered at a dose of 0.15 ml/kg, ip. This large dose of vitamin A did not enhance the biotransformation of CCl4, but did produce a 4-fold increase in CCl4-induced lipid peroxidation, as assessed by ethane exhalation. Because vitamin A has been shown to activate macrophages, it was hypothesized that this increased lipid peroxidation and liver injury resulted from the release of reactive oxygen species from activated Kupffer cells. By using a chemiluminescence assay, an enhanced release of free radicals was detected in Kupffer cells isolated from vitamin A pretreated rats. In addition, Kupffer cells from vitamin A pretreated rats displayed enhanced phagocytic activity in vitro, towards sheep red blood cells. In vivo, vitamin A pretreated rats cleared carbon particles from the blood 2-3 times faster than non-pretreated rats. In vivo administration of superoxide dismutase (SOD) 2 hr after CCl4 exposure did not influence CCl4 toxicity in control rats but did block the enhanced ethane exhalation and also the potentiation of CCl4 liver injury in vitamin A treated rats. Administration of methyl palmitate, an inhibitor of Kupffer cell function, did not inhibit CCl4 toxicity in control rats, but did effectively block enhanced ethane exhalation and potentiation of CCl4 injury in vitamin A treated rats. We conclude that potentiation of CCl4 hepatotoxicity by hypervitaminosis A is mediated in part by reactive oxygen species released from activated Kupffer cells.